Effects of bilateral hypogastric artery interruption during endovascular and open aortoiliac aneurysm repair  by Mehta, Manish et al.
Effects of bilateral hypogastric artery interruption
during endovascular and open aortoiliac aneurysm
repair
Manish Mehta, MD, MPH,a Frank J. Veith, MD,a,b R. Clement Darling III, MD,a Sean P. Roddy, MD,b
Takao Ohki, MD,b Evan C. Lipsitz, MD,a Philip S. K. Paty, MD,a Paul B. Kreienberg, MD,a
Kathleen J. Ozsvath, MD,a Benjamin B. Chang, MD,a and Dhiraj M. Shah, MD, Albany and New York,
NY
Purpose: Hypogastric artery interruption is sometimes required during aortoiliac aneurysm repair. We have not
experienced some of the life-threatening complications of pelvic ischemia reported by others. Therefore we analyzed our
experience to identify factors that help minimize pelvic ischemia with unilateral and bilateral hypogastric artery
interruption.
Methods: From 1995 to 2003, 48 patients with aortoiliac aneurysm required interruption of both hypogastric arteries as
part of endovascular (n  32) or open surgical (n  16) repair. During endovascular aneurysm repair coils were placed
at the origin of the hypogastric arteries, and bilateral hypogastric artery interruptions were staged at 1 to 2 weeks when
possible. Open surgery necessitated oversewing or excluding the origins of the hypogastric arteries and extending the
prosthetic graft to the external iliac or femoral artery. Collateral branches from the external iliac and femoral arteries were
preserved, and patients received systemic heparinization (50 units/kg).
Results: There was no buttock necrosis, ischemic colitis requiring colon resection, or death with the bilateral hypogastric
artery interruption. Initially buttock claudication developed in 20 patients (42%), but persisted in only 7 patients (15%)
at 1 year. New onset of impotence occurred in 4 of 28 patients (14%), and there were no neurologic deficits.
Conclusions: Bilateral hypogastric artery interruptions can be accomplished with limited morbidity. When hypogastric
artery interruption is needed during endovascular aneurysm repair, certain principles help minimize pelvic ischemia.
These include hypogastric artery interruption at its origin to preserve the pelvic collateral vessels, staging bilateral
hypogastric artery interruptions when possible, preserving collateral branches from the femoral and external iliac arteries,
and providing adequate heparinization of the patient during these procedures. ( J Vasc Surg 2004;40:698-702.)Iliac artery aneurysms can be found in as many as 20% of
patients with abdominal aortic aneurysms (AAA).1 Many
patients with AAAs have bilateral common iliac arteries that
are aneurysmal. In some instances interruption of both
hypogastric arteries in conjunction with aortoiliac or aor-
tofemoral bypass is necessary to completely exclude the
aneurysm. Historically, bilateral hypogastric artery inter-
ruption during standard open aortic aneurysm repair has
been associated with considerable morbidity, including
buttock necrosis, severe lower extremity neurologic defi-
cits, ischemic colitis, impotence, and buttock claudica-
tion.2-6 More recent series of bilateral hypogastric artery
interruption, particularly during endovascular aneurysm
repair (EVAR), have indicated more favorable out-
comes.7-12 However, this issue remains controversial, with
occasional reports of significant pelvic ischemia after bilat-
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experience to identify factors that may help minimize pelvic
ischemic complications with bilateral hypogastric artery
interruption.
MATERIAL AND METHODS
All patients who underwent elective repair who had
AAAs larger than 5 cm or iliac artery aneurysms larger than
3.0 cm, diagnosed between July 1995 and July 2003, were
eligible for standard open surgical or EVAR. Patients with
favorable anatomy were offered treatment with a variety of
stent grafts. Patients who did not meet inclusion criteria for
EVAR or who refused such treatment underwent standard
open surgical repair. The initial 20 patients who underwent
bilateral hypogastric artery interruption were retrospec-
tively evaluated with review of charts, computed tomogra-
phy scans, and arteriograms. However, the remaining 28
patients underwent prospective data collection in a vascular
registry. Postoperatively all patients were assessed by the
surgeons for symptoms of buttock claudication, ischemic
colitis, and neurologic deficits. Exercise pulse volume re-
cordings to reproduce symptoms of buttock claudication,
routine sigmoidoscopy to assess ischemic colitis, and neu-
rologic assessment by a neurologist were not done. Impo-
tence was evaluated by questioning all men regarding their
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eratively.
Our techniques for open repair and EVAR have been
described.15-17 In standard surgical repair the proximal
anastomosis is constructed end-to-end just distal to the
renal artery. The location of the distal anastomosis varies,
depending on the extent of the aneurysm. When extensive
common iliac or hypogastric artery aneurysms are encoun-
tered, the orifice of the common iliac artery is oversewn
from within, and aneurysmorrhaphy is performed, al-
though occasionally hypogastric arteries are ligated distally
when technically feasible. The external iliac artery is ligated
or oversewn proximally, and the distal anastomosis is con-
structed to the distal external iliac artery or the common
femoral artery.
EVAR was performed with a variety of commercial
grafts (AneuRx, Excluder, Ancure, Talent, Vanguard, Ze-
nith) and surgeon-made grafts.18 Depending on the diam-
eter and length of the hypogastric artery main trunk, coils
ranging from 5 to 15 mm were used to exclude flow to the
hypogastric arteries. The techniques of hypogastric artery
embolization and EVAR were similar at the 2 institutions
where these procedures were done. Three hypogastric ar-
tery aneurysms exceeded 3 cm in maximum diameter, and
required selective coil placement in the distal non-aneurys-
mal branches; otherwise, coils were placed in the main
trunk. We were unable to access 6 hypogastric arteries in 4
patients without substantial catheter and wire manipula-
tion, and in these patients the origin of the hypogastric
artery was occluded by packing coils within the common
iliac aneurysm (n 2) or simply covering with a stent graft
(n 4). A catheter was tracked between the stent graft and
the common iliac artery aneurysm, and coils were selec-
tively packed within the aneurysm near the origin of the
hypogastric artery. Except for instances of unplanned bilat-
eral hypogastric artery interruption (9 of 32 EVAR; 28%),
most procedures (23 of 32 EVAR; 72%) were staged 1 to 2
weeks apart to potentially facilitate development of collat-
eral vessels. Patients who underwent staged procedures
initially had coil embolization of 1 hypogastric artery and
subsequent EVAR with coil embolization of the second
hypogastric artery. The proximal and distal stent-graft fix-
ation sites were the infrarenal aortic neck and the external











9 28iliac artery or the common femoral artery, respectively.
During dissections of the external iliac artery and femoral
artery the medial and lateral iliac and femoral circumflex
collateral vessels were preserved.
RESULTS
Over 9 years approximately 2100 patients underwent
open surgical repair (n  1365; 65%) or EVAR (n  735;
35%). During the same period 48 patients underwent bilat-
eral hypogastric artery interruption as part of endovascular
repair (n  32) or open repair (n  16) of aortoiliac
aneurysms. Average patient age was 78.2 years. Comorbid
conditions included coronary artery disease (n 30; 63%),
hypertension (n 27; 56%), and severe chronic obstructive
pulmonary disease (n 9; 19%; Table I). Mean diameter of
aortic, common iliac artery, and hypogastric artery aneu-
rysms was 5.9, 4.2, and 4.5 cm, respectively. In patients
who underwent EVAR the proximal fixation site was always
the infrarenal aortic neck, and the distal fixation was the
external iliac arteries (n  29) or the femoral arteries (n 
3). In the EVAR group bilateral hypogastric artery inter-
ruptions were staged (1-2 weeks) in 23 of 32 patients
(72%). In patients who underwent open surgical repair the
proximal anastomosis was at the infrarenal aorta, and the
distal anastomosis was at the iliac arteries (n  13) or the
femoral arteries (n  3). On the basis of findings on
arteriograms and computed tomography scans, 40% of
patients had a patent inferior mesenteric artery. During
open surgical repair the inferior mesenteric artery was rou-
tinely ligated proximally at the origin, and was not revascu-
larized.
Postoperative morbidity consisted of myocardial infarc-
tion (2%), renal insufficiency (2%), pneumonia (6%), mul-
tiple system organ failure (0%), and graft limb occlusion
(4%; Table II). In no instance did interruption of the
hypogastric arteries result in buttock necrosis, ischemic
colitis requiring laparotomy, neurologic deficits, or death.
Fourteen patients with bilateral hypogastric artery interrup-
tion (33%) were impotent preoperatively. In the remaining
28 men (67%), new-onset impotence resulted in only 2 of
18 (11%) in the EVAR group and 2 of 10 (20%) in the open
surgical group (Table III). Although 21 (44%) patients
developed buttock claudication within the first month, this
tric artery interruption
ateral hypogastric artery interruption
Open (n  16) All patients (N  48)
n % n %
15 94 43 90
1 6 5 10
8 50 30 60
9 56 27 56
0 9 19ogas
Bil
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(16%) and 2 patients in the open surgical group (13%). In
no patients with hypogastric artery origin occlusion with
stent grafts (n  4) or selective embolization of the com-
mon iliac aneurysms (n  2) did endoleaks develop or iliac
aneurysm size increase. In none of the patients with hypo-
gastric aneurysms with distal branch coil embolization did
the aneurysms increase in size during follow-up. No pa-
tients who underwent bilateral hypogastric artery interrup-
tion died.
DISCUSSION
Although unilateral hypogastric artery interruption in
treating aortoiliac aneurysm is considered the standard of
care, the utility of bilateral hypogastric artery interruption
remains controversial. Historically, several reports have
suggested avoiding acute occlusion of both hypogastric
arteries, because of an increased incidence of pelvic isch-
emic complications and death.19,20 We generally agree with
this principle. However, hypogastric artery preservation
may sometimes be difficult, impossible, or dangerous in
patients with complex aortoiliac aneurysms extending up to
the iliac bifurcation /or involving the hypogastric arteries.
Our results suggest that in treating complex aortoiliac
aneurysms the morbidity of pelvic ischemia can be limited if
the hypogastric arteries are interrupted at their origin, distal
embolization is avoided, collateral branches of the external
iliac and femoral arteries are preserved, and bilateral hypo-
gastric artery interruptions are staged 1 to 2 weeks apart.







Multiple system organ failure 0
Graft limb occlusion 2 6
Table III. Complications of hypogastric artery interruptio





Buttock claudication* 5 16
Impotence (new onset)
†
2 of 18 11
*Buttock claudication developed in the immediate postoperative period in 2
48 patients (15%) complained of buttock claudication at 1-year follow-up.
†Thirty-three percent of patients with bilateral hypogastric artery interruptiWhen aortoiliac aneurysms extend to the iliac bifurca-
tion or involve the hypogastric arteries, particularly in obese
patients with calcified iliac arteries, it may be difficult to
preserve flow to both hypogastric arteries. Although pelvic
dissection is usually not difficult in patients with aortoiliac
aneurysm, anatomic limitations can sometimes preclude
extensive pelvic dissection and hypogastric artery revascu-
larization. A recent report by Lee et al,21 comparing out-
comes of adjunctive retroperitoneal iliac procedures with
standard bilateral femoral exposures during EVAR, identi-
fied a marked increase in morbidity with the iliac artery
procedures. On average the retroperitoneal procedures
were associated with 2.6-fold greater blood loss, 82%
longer procedure time, 1.5 days of additional hospital stay,
and a 1.8-fold higher rate of perioperative complications,
including cardiac events (9%), respiratory failure (6%), isch-
emic colitis (6%), and buttock claudication (16%).21
There is an extensive network of arterial collateral ves-
sels between branches of the hypogastric artery, the exter-
nal iliac artery, and the femoral artery. Iliopoulos et al22
examined pressure changes in the pelvic circulation with
unilateral and bilateral hypogastric artery interruption, and
revealed that branches of the ipsilateral external iliac artery
and femoral artery provide a more significant collateral
pathway than the contralateral hypogastric artery. We are
fastidious in preserving the pelvic collateral circulation,
ensuring that only the hypogastric artery origins are inter-
rupted, by coil embolization, stent-graft coverage, or over-
sewing. Furthermore, we routinely preserve the iliac and
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1 6 1 2
1 6 1 2
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sels. However, there have been reports of significant pelvic
ischemia after distal hypogastric artery branch interrup-
tion.13,23 Kritpracha et al13 reported their findings of but-
tock necrosis with distal hypogastric artery branch emboli-
zation.
In evaluating earlier reports of discernible complica-
tions of bilateral hypogastric artery interruption during
aortic procedures, it is evident that most patients in those
reports had sustained perioperative hypotension and un-
derwent urgent or emergent operations.19,20 Other reports
of complications of elective bilateral hypogastric artery
interruption are limited to anecdotal case reports, and
suggest distal atheroembolization as the cause of significant
pelvic ischemia.13,24,25 Our experience includes elective
cases in which perioperative hemodynamic instability, distal
emboli, and thrombosis were encountered far less fre-
quently. None of our patients with bilateral hypogastric
artery interruption developed buttock necrosis, ischemic
colitis requiring laparotomy, or lower extremity neurologic
deficits. Patients with bilateral hypogastric artery interrup-
tion did not routinely undergo sigmoidoscopy, and it is
possible that mild mucosal ischemic colitis that was not
clinically evident could have developed in a few patients.
Buttock claudication, the most frequently encountered
complication, developed in 44% of our patients in the
immediate postoperative period. The only treatment of-
fered these patients was a regimented exercise program, and
over a 1-year period only 15% of patients with bilateral
hypogastric artery interruption had persistent symptoms.
In our earlier experience of 132 unilateral hypogastric
artery interruptions the incidence of persistent buttock
claudication was only 12%, comparable to that in patients
with bilateral intervention. It was surprising that in that
series mild mucosal ischemic colitis developed in 4 patients
(3%), in distinction to none with bilateral hypogastric artery
interruption.7 Furthermore, in our earlier experience with
hypogastric artery interruptions, when we were not selec-
tive about embolizing only the main trunk of the hypogas-
tric artery, the incidence of buttock claudication was much
higher.23 We can speculate that it is not interruption of flow
through the hypogastric artery that leads to the morbid
complications of pelvic ischemia, but interruption of termi-
nal collateral branches of the hypogastric artery. Alterna-
tively, distal embolization and thrombosis of the hypogas-
tric artery, the inferior mesenteric artery, and unrecognized
superior mesenteric and celiac artery stenoses may have a
more significant role.
We strive to preserve pelvic blood flow whenever pos-
sible, particularly in patients who have had previous pelvic
procedures that might have interrupted hypogastric artery
collateral vessels, sustained hypotension, and possible distal
pelvic embolization. Like others,26,27 we attempt to save 1
or both hypogastric arteries, and have even reimplanted the
hypogastric artery into the external iliac artery or performed
endovascular external iliac to internal iliac artery bypass.
However, we have found this to be a cumbersome proce-
dure, particularly in patients who are obese or have calcifiediliac arteries. Other adjunctive procedures, including place-
ment of larger “aortic cuffs” or flared iliac limbs to accom-
modate ectatic iliac arteries, are beneficial in preserving
pelvic blood flow. However, their use is somewhat limited
to ectatic iliac arteries less than 2.5 cm in maximum diam-
eter. Our results suggest that bilateral hypogastric artery
interruption is relatively safe in patients with complex aor-
toiliac aneurysms, particularly when pelvic collateral circu-
lation from the external iliac and femoral arteries is pre-
served.
REFERENCES
1. Armon MP, Wenham PW, Whitaker SC, Gregson RH, Hopkinson BR.
Common iliac artery aneurysms in patients with abdominal aortic
aneurysms. Eur J Vasc Endovasc Surg 1998;15:255-7.
2. Andriole GL, Sugarbaker PH. Perineal and bladder necrosis following
bilateral internal iliac artery ligation: Report of a case. Dis Colon
Rectum 1985;28:183-4.
3. Senapati A, Browse NL. Gluteal necrosis and paraplegia following
postoperative bilateral internal iliac artery occlusion. J Cardiovasc Surg
(Torino) 1990;31:194-6.
4. Gloviczki P, Cross SA, Stanson AW, Carmichael SW, Bower TC,
Pairolero PC, et al. Ischemic injury to the spinal cord or lumbosacral
plexus after aorto-iliac reconstruction. Am J Surg 1991;162:131-6.
5. Cikrit DF, O’Donnell DM, Dalsing MC, Sawchuk AP, Lalka SG.
Clinical implications of combined hypogastric and profunda femoral
artery occlusion. Am J Surg 1991;162:137-40; discussion 140-1
6. Paty PK, Shah DM, Chang BB, Darling RC III, Leather RP. Pelvic
ischemia following aortoiliac reconstruction. Ann Vasc Surg 1994;8:
204-6.
7. Mehta M, Veith FJ, Ohki T, Cynamon J, Goldstein K, Suggs WD, et al.
Unilateral and bilateral hypogastric artery interruption during aortoiliac
aneurysm repair in 154 patients: a relatively innocuous procedure. J
Vasc Surg 2001;33(suppl):S27-32.
8. Razavi MK, DeGroot M, Olcott C III, Sze D, Kee S, Semba CP, et al.
Internal iliac artery embolization in the stent-graft treatment of aor-
toiliac aneurysms: analysis of outcomes and complications. J Vasc Interv
Radiol 2000;11:543-5.
9. Schoder M, Zaunbauer L, Holzenbein T, Fleischmann D, Cejna M,
Kretschmer G, et al. Internal iliac artery embolization before endovas-
cular repair of abdominal aortic aneurysms: frequency, efficacy, and
clinical results. Am J Roentgenol 2001;177:599-605.
10. Criado FJ, Wilson EP, Velazquez OC, Carpenter JP, Barker C, Wellons
E, et al. Safety of coil embolization of the internal iliac artery in
endovascular grafting of abdominal aortic aneurysms. J Vasc Surg
2000;32:684-8.
11. Karch LA, Hodgson KJ, Mattos MA, Bohannon WT, Ramsey DE,
McLafferty RB. Adverse consequences of internal iliac artery occlusion
during endovascular repair of abdominal aortic aneurysms. J Vasc Surg
2000;32:676-83.
12. Wolpert LM, Dittrich KP, Hallisey MJ, Allmendinger PP, Gallagher JJ,
Heydt K, et al. Hypogastric artery embolization in endovascular ab-
dominal aortic aneurysm repair. J Vasc Surg 2001;33:1193-8.
13. Kritpracha B, Pigott JP, Price CI, Russell TE, Corbey MJ, Beebe HG.
Distal internal iliac artery embolization: a procedure to avoid. J Vasc
Surg 2003;37:943-8.
14. Lin PH, Bush RL, Lumsden AB. Sloughing of the scrotal skin and
impotence subsequent to bilateral hypogastric artery embolization for
endovascular aortoiliac aneurysm repair. J Vasc Surg 2001;34:748-50.
15. Veith FJ, Hobson RW, Williams RA, Wilson SE. Vascular surgery:
principles and practice. 2nd edition. Vol 1. New York (NY): McGraw-
Hill; 1994. p 1156-73.
16. Shaw PM, Veith FJ, Lipsitz EC, Ohki T, Suggs WD, Mehta M, et al.
Open aneurysm repair at an endovascular center: value of a modified
retroperitoneal approach in patients at high risk with difficult aneu-
rysms. J Vasc Surg 2003;38:504-10.
JOURNAL OF VASCULAR SURGERY
October 2004702 Mehta et al17. Darling RC III, Leather RP, Paty PS, Chang BB, Shah DM. Flank vs.
abdominal approach for abdominal aortic surgery: the flank approach.
Adv Surg 1997;31:237-52.
18. Ohki T, Veith FJ, Sanchez LA, Marin ML, Cynamon J, Parodi JC.
Varying strategies and devices for endovascular repair of abdominal
aortic aneurysms. Semin Vasc Surg 1997;10:242-56.
19. Picone AL, Green RM, Ricotta JR, May AG, DeWeese JA. Spinal cord
ischemia following operations on the abdominal aorta. J Vasc Surg
1986;3:94-103.
20. Iliopoulos JI, Howanitz PE, Pierce GE, Kueshkerian SM, Thomas JH,
Hermreck AS. The critical hypogastric circulation. Am J Surg 1987;
154:671-5.
21. Lee WA, Berceli SA, Huber TS, Ozaki CK, Flynn TC, Seeger JM.
Morbidity with retroperitoneal procedures during endovascular ab-
dominal aortic aneurysm repair. J Vasc Surg 2003;38:459-65.
22. Iliopoulos JI, Hermreck AS, Thomas JH, Pierce GE. Hemodynamics of
the hypogastric arterial circulation. J Vasc Surg 1989;9:637-41; discus-
sion 641-223. Cynamon J, Lerer D, Veith FJ, Taragin BH, Wahl SI, Lautin JL, et al.
Hypogastric artery coil embolization prior to endoluminal repair of
aneurysms and fistulas: buttock claudication, a recognizable but possi-
bly preventable complication. J Vasc Interv Radiol 2000;11:573-7.
24. Marty B, Perruchoud C, Wicky S, Guillou L, Von Segesser LK. Athe-
roembolization: a harmful complication of theraputic internal iliac
artery occlusion. J Vasc Surg 2002;36:1062-5.
25. Senapti A, Browse NL. Gluteal necrosis and paraplegia following post-
operative bilateral internal iliac artery occlusion. J Cardiovasc Surg
(Torino) 1990;31:194-6.
26. Bergamini TM, Rachel ES, Kinney EV, Jung MT, Kaebnick HW,
Mitchell RA. External iliac artery-to-internal iliac artery endograft: a
novel approach to preserve pelvic inflow in aortoiliac stent grafting. J
Vasc Surg 2002;35;120-4.
27. Parodi JC, Ferreira M. Relocation of iliac artery bifurcation to facilitate
endoluminal treatment of AAA. J Endovasc Surg 1999;6:342-7.
Submitted Sep 22, 2003; accepted Jul 21, 2004.
